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LVWKHRQUDPSTXHXHOHQJWKDQG ÖZ YHKLVWKHPD[LPXPDGPLVVLEOHRQUDPSTXHXHVHWSRLQW7KHILQDORUGHUHG
RQUDPSLQIORZWRWKHIUHHZD\LV ^ `U U UPD[ T T T  
)HHGEDFN07)&YLD96/
7KHFRQWUROSUREOHPKHUHLVWRUHJXODWHWKHWUDIILFGHQVLW\ RXWU )LJEYLDUHDOWLPHFKDQJHVRIWKH
PDLQVWUHDPIORZ FT HQDEOHGE\96/&DUOVRQHWDO7KXVZHKDYHWKH96/UDWH E DVWKHFRQWURO
LQSXWDQGWKHERWWOHQHFNGHQVLW\ RXWU DVWKHFRQWURORXWSXW
7KHEDVLVIRUWKHGHVLJQRIWKHIHHGEDFN07)&YLD96/LVDGLVFUHWHWLPHOLQHDULVHGPRGHO)LJD
GHSLFWV WKH07)& IHHGEDFNFDVFDGH FRQWUROOHU VWUXFWXUHGHVLJQHGE\&DUOVRQ HW DO ZLWK D  E 
W !  . c ! DQG . ! EHLQJ PRGHO SDUDPHWHUV ZKHUH  E D  d  DQG ] WKH GLVFUHWHWLPH
FRPSOH[ YDULDEOH 7KH VHFRQGDU\ ORRS LQ )LJ D LV DIIHFWHG E\ WKH 96/ UDWH E GHOLYHUHG E\ WKH
VHFRQGDU\FRQWUROOHUWKDWZLOOGHWHUPLQHWKHRXWIORZ FT RI)LJE7KLVIORZLVPHDVXUHGGRZQVWUHDP
RI WKH 96/ DSSOLFDWLRQ DUHD DQG LV IHG EDFN DQG FRPSDUHG WR WKH UHIHUHQFH IORZ FÖT GHOLYHUHG E\ WKH
SULPDU\FRQWUROOHU7KHSULPDU\FRQWUROOHUXVHVWKHPHDVXUHGGHQVLW\ RXWU DWWKHERWWOHQHFNDUHD
7KHVHFRQGDU\FRQWUROOHURI)LJDZDVGHVLJQHGDVDQLQWHJUDO,FRQWUROOHU
     , TE N E N . H N     
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ZLWK ,. WKHLQWHJUDOJDLQDQG      T F FÖH N T N T N  WKHIORZFRQWUROHUURUJLYHQSHUODQH7KHSULPDU\
FRQWUROOHUZDVVSHFLILHGWREHDSURSRUWLRQDOLQWHJUDO3,FRQWUROOHU
         F F 3 , ȡ 3 ȡÖ Ö  T N T N . . H N . H Nc c c       
ZKHUH ,. c DQG 3. c DUHWKHLQWHJUDODQGSURSRUWLRQDOJDLQVRIWKHFRQWUROOHUUHVSHFWLYHO\6LPLODUO\WR50
WKHGHQVLW\VHWSRLQW RXWÖU PD\EHVHWHTXDOWRWKHFULWLFDOGHQVLW\ FUU IRUPD[LPXPWKURXJKSXW)RUPRUH
GHWDLOVDERXWWKHFRQWUROOHUGHVLJQWXQLQJDQGRSHUDWLRQWKHXVHULVUHIHUUHGWR&DUOVRQHWDO
,QWHJUDWHGWUDIILFFRQWURO
7KH LGHD LQ WKH LQWHJUDWHGFDVH LV WR VSHFLI\FRPELQHGPDLQVWUHDPIORZDQGRQUDPS IORZYDOXHV LQ
RUGHUWRNHHSWKHERWWOHQHFNGHQVLW\ RXWU DURXQGWKHFULWLFDOGHQVLW\VHWSRLQW6LQFHWKHUHDUHQRZWZR
LQSXWIORZVWRFRQWUROWKHERWWOHQHFNGHQVLW\WKHUHLVDQDGGLWLRQDOGHJUHHRIIUHHGRPWKDWPD\EHXVHGWR
DSSO\ VRPH GHVLUHG SROLF\ 7KH SROLF\ SXUVXHG LQ WKLV SDSHU LV WR DSSO\ 50 IRU DV ORQJ DV WKH UDPS
VWRUDJHVSDFHLVQRW IXOODQG WRVZLWFKWR07)&RQO\ZKHQUDPSTXHXHPDQDJHPHQWLVDFWLYDWHG7KLV
SROLF\ PD\ EH LPSOHPHQWHG LI WKH IHHGEDFN FDVFDGH FRQWURO VWUXFWXUH RI )LJ D LV H[WHQGHG YLD DQ
DSSURSULDWHVSOLWUDQJHOLNHFRQWUROVFKHPH6WHSKDQRSRXORVDVGHSLFWHGLQ)LJE,Q)LJE
WKH3,FRQWUROOHURI WKHSULPDU\ ORRSGHOLYHUVD UHIHUHQFH IORZ WÖT  LH WKH WRWDOGHVLUHG LQIORZ LQWR WKH
ERWWOHQHFN7KHWRWDOGHVLUHGLQIORZ WÖT LVVSOLWLQWRWKHGHVLUHGPDLQVWUHDPIORZ FÖT ZKLFKLVKDQGOHGE\
WKH UHVSHFWLYH VHFRQGDU\ ORRS DV LQ )LJ D DQG LQWR WKH GHVLUHG 50 IORZ UT ZKLFK LV GLUHFWO\
LPSOHPHQWHGYLDDQDSSURSULDWHPHWHULQJSROLF\RIWKHWUDIILFOLJKWV3DSDJHRUJLRX	3DSDPLFKDLO
WRSURGXFHWKHUHDOUHVSHFWLYHRXWIORZV FTc DQG UTc WKDWHQWHUWKHERWWOHQHFNDUHD
,QWKHVSOLWEORFNDQ\FKDQJHRI WÖT RUGHUHGE\WKHSULPDU\FRQWUROOHULVFRQYH\HGWR UT XQOHVVRQHRI
WZR UHVWULFWLRQV DSSOLHV L WKH ORZHU 50 ERXQG UPLQT KDV EHHQ UHDFKHG RU LL WKH TXHXHPDQDJHPHQW
RUGHUVDYDOXH UT KLJKHUWKDQ UT ,QHLWKHURIWKHWZRFDVHVDQ\RUGHUHGIORZFKDQJHVDUHWUDQVPLWWHGWR
FÖT  0RUH SUHFLVHO\ LI PFDST LV WKH PDLQVWUHDP FDSDFLW\ DQG UFDST LV WKH RQUDPS FDSDFLW\ ZH KDYHP U
W FDS FDSÖT T Td  E\GHILQLWLRQDQG
 
 P PW FDS W FDS U PLQ U
U
U PLQ U
Ö Ö PD[ LI
HOVHPD[ 
T T T T T TT
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  t ­°®°¯

  
 
 P PFDS W FDS U PLQ U
F
W U PLQ U
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  
,QHVVHQFH WKHFRQWUROOHURSHUDWHVDV3,$/,1($XQWLORQHRI WKH WZR UHVWULFWLRQVDSSOLHV DWZKLFK
SRLQWLWVWDUWVRSHUDWLQJDV07)&YLD96/DQGWKHWHUP  UPLQ UPD[ T T EHFRPHVDIHHGIRUZDUGHOHPHQW
DIIHFWLQJ WKHRXWSXWRI WKHSULPDU\FRQWUROOHU7KHJDLQVRI WKHSULPDU\FRQWUROOHU VKRXOGEH VFKHGXOHG
EDVHGRQWKHVSOLWGHFLVLRQLH ,. DQG 3. 3,$/,1($JDLQVDUHXVHGLIWKHILUVWFRQGLWLRQLQDQG
)LJD)HHGEDFNFDVFDGH07)&FRQWUROOHUVWUXFWXUHE,QWHJUDWHGIHHGEDFNFRQWUROOHUVWUXFWXUH
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 DSSOLHV RWKHUZLVH ,. c DQG 3. c 07)& YLD96/ JDLQV DUH XVHG 6LPLODUO\ WKH VHWSRLQW RXWÖU RI WKH
SULPDU\FRQWUROOHUPXVWEHFKDQJHGDFFRUGLQJO\VLQFHWKHFRQVWDQW96/YDOXHDSSOLHGDWWKHDFFHOHUDWLRQ
DQGERWWOHQHFNDUHDVLQWKH07)&FDVHVKLIWVWKHFULWLFDOGHQVLW\WRKLJKHUYDOXHV
6LPXODWLRQ5HVXOWV
7KHVLPXODWHGVFHQDULRVDQGUHVSHFWLYHUHVXOWVDUHVXPPDUL]HGLQ7DEOH%HFDXVHVWDQGDORQH50RU
07)&XVLQJHLWKHUIHHGEDFNRURSWLPDOFRQWUROKDYHEHHQLQYHVWLJDWHGLQSUHYLRXVZRUNV3DSDPLFKDLOHW
DO&DUOVRQHWDOWKHUHODWHGGHWDLOHGUHVXOWVRIRSWLPDOFRQWURODUHRPLWWHGH[FHSWIRUWKH
LQWHJUDWHGFRQWUROFDVH7KHUHVXOWLQJWRWDOWLPHVSHQW776IRUDOORSWLPDOFRQWUROVFHQDULRVDUHSURYLGHG
LQ7DEOHDVDUHIHUHQFHRIDFKLHYDEOHSHUIRUPDQFH7KHPRGHOSDUDPHWHUVZHUHWDNHQIURP&DUOVRQHW
DOD
1HWZRUNDQGGHPDQG
$K\SRWKHWLFDONPORQJWKUHHODQHIUHHZD\VWUHWFKVNHWFKHGLQ)LJXSSHUSDUWLVXVHGLQWKH
VLPXODWLRQVWKDWIROORZ7KHPDLQVWUHDPLVGLYLGHGLQOLQNV//ZLWKWZRRQUDPSV2DQG2
DQGRQHRIIUDPS'7KH96/DSSOLFDWLRQDUHDDFFHOHUDWLRQDUHDDQGERWWOHQHFNDUHDDVZHOODVERWK
UHDOWLPHPHDVXUHPHQWVIRUIHHGEDFNFRQWURODUHDOVRLQGLFDWHGLQ)LJORZHUSDUW'HSHQGLQJRQWKH
FRQWUROVFHQDULRRQO\ WKHDUULYLQJPDLQVWUHDPIORZLVFRQWUROOHG07)&YLD96/RURQO\ WKH2RQ
UDPSIORZ50RUERWKLQWHJUDWHGFRQWURO7KH2RQUDPSLVOHIWXQFRQWUROOHGLQDOOVFHQDULRV
7KHGHPDQGSURILOHVDQGH[LWUDWHVGLVSOD\HGLQ)LJDUHXVHGDQGDOORZIRUFRQWUROWHVWLQJXQGHUDOO
SRVVLEOHWUDIILFIORZFRQGLWLRQVIUHHFULWLFDOFRQJHVWHGLQFOXGLQJG\QDPLFWUDQVLWLRQVDPRQJWKHP7KH
PRGHO WLPH VWHS LV 7  V 7KH PLQLPXP DGPLVVLEOH 96/ UDWH LV PLQ E  DQG WKH PLQLPXP
DGPLVVLEOH 50 UDWH LV UPLQ T  YHKK 7KH FRQWURO SHULRG WKDW GHWHUPLQHV WKH IUHTXHQF\ RI 96/
FKDQJHVDQG50UDWHXSGDWHVLV F 7  VVHH3DSDJHRUJLRXHWDO&DUOVRQHWDO
1RFRQWURO
,QDEVHQFHRIFRQWUROWKHUHVXOWLQJIORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHDDUHVKRZQLQ
)LJ7KHIORZLQWKHERWWOHQHFNDUHDUHDFKHVWKHIDFWXDOFDSDFLW\YHKKDW W  KDQGGHVSLWH
WKH VWURQJ UHGXFWLRQRI LQIORZDW WKHRULJLQVDQG LQFUHDVHRIH[LW UDWHDW' WKDW IROORZVDPDLQVWUHDP
FRQJHVWLRQDSSHDUVWKHUHDW W  K WKLVOHDGV WRDJUDGXDOPDLQVWUHDPIORZGHFUHDVHFDSDFLW\GURS
7DEOH6XPPDU\RIVLPXODWHGFRQWUROVFHQDULRV
&RQWUROVWUDWHJ\ 'HVFULSWLRQ 776YHKK 
1RFRQWURO   
50$02& 2SWLPDO50ZLWKRXWUDPSTXHXHFRQVWUDLQW  
50$02&4 2SWLPDO50ZLWKPD[LPXPUDPSTXHXHRIYHK  
3,$/,1($ )HHGEDFN50ZLWKRXWUDPSTXHXHFRQVWUDLQW  
3,$/,1($4 )HHGEDFN50ZLWKPD[LPXPUDPSTXHXHRIYHK  
07)&$02& 2SWLPDO07)&YLD96/  
07)&)% )HHGEDFN07)&YLD96/  
,QWHJUDWHG$02& 2SWLPDOLQWHJUDWHGFRQWUROLHFRQVWUDLQHG50DQG07)&YLD96/  
,QWHJUDWHG)% )HHGEDFNLQWHJUDWHGFRQWUROLHFRQVWUDLQHG50DQG07)&YLD96/  
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7KHFUHDWHGFRQJHVWLRQWUDYHOVXSVWUHDPQRWVKRZQDQGFRYHUVWKH'H[LWDVZHOODVWKH2RQUDPS
VKRUWDIWHU'HVSLWHWKHORZHUGHPDQGHQWHULQJWKHQHWZRUNDIWHU W  KLWWDNHVDERXWPLQXWHVEHIRUH
FRQJHVWLRQLVFRPSOHWHO\GLVVROYHG7KHUHVXOWLQJ776LVYHKāK
5DPSPHWHULQJ
)RUWKHDSSOLFDWLRQRI50WZRFDVHVDUHFRQVLGHUHGLQRUGHUWRKLJKOLJKWWKHHIIHFWRIOLPLWHGRQUDPS
VWRUDJHVSDFH ,Q WKH ILUVWFDVH WKHRQUDPS¶VVWRUDJHFDSDFLW\ LVXQOLPLWHG ,Q WKHVHFRQGFDVH WKHRQ
UDPSVWRUDJHVSDFHLVOLPLWHGWRYHK7KH3,$/,1($JDLQVDUH , .  NPKODQHDQG 3 .  
NPKODQHDQGWKHVHWSRLQWLV RXWÖ U  YHKNPODQH
8QOLPLWHGRQUDPSVWRUDJHVSDFH
7KHUHVXOWLQJ776IRU3,$/,1($LVYHKāKZKLFK LVDLPSURYHPHQWFRPSDUHG WR WKH
QRFRQWUROFDVH7KHIORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHDDUHVKRZQLQ)LJ
7KH VLWXDWLRQ LV LGHQWLFDO WR WKH QRFRQWURO FDVH XQWLO VKRUW EHIRUH W  K EXW HYHQWXDOO\ WKH
IHHGEDFNFRQWUROOHULVDFWLYDWHGDQGPDLQWDLQVWKHERWWOHQHFNGHQVLW\FORVHWRWKHVHWSRLQWGDVKHGOLQHLQ
WKHGHQVLW\SORWOHDGLQJWRPD[LPXPIUHHZD\H[LWIORZDQGKHQFHWRPLQLPL]DWLRQRI7767RDFKLHYH
WKLV D UDPS TXHXH LV FUHDWHG DW WKH 2 RQUDPS LQ WZR RFFDVLRQV DQG VLQFH WKHUH DUH QR TXHXH
FRQVWUDLQWVWKHTXHXHH[FHHGVYHKLFOHVLQWKHVHFRQGRQH7KHFRQJHVWLRQLVFRPSOHWHO\DYRLGHGDQG
LQIDFW50LVHYHQGHDFWLYDWHGIRUDERXWPLQXWHVEHWZHHQWKHWZRGHPDQGSHDNV5HFDOOWKDWLQWKH
QRFRQWUROFDVHWKHILUVWGHPDQGSHDNFUHDWHVDFRQJHVWLRQWKDWODVWVXQLQWHUUXSWHGIRUWKHQH[WWZRKRXUV
)LJ'HPDQGDWWKHRULJLQVDQGWXUQLQJUDWHV
)LJ+\SRWKHWLFDOIUHHZD\VWUHWFK

)LJ1RFRQWUROIORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHD
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/LPLWHGRQUDPSVWRUDJHVSDFH
7KHUHVXOWLQJ776IRU3,$/,1($4LVYHKāKZKLFKLVDLPSURYHPHQWFRPSDUHGWRWKH
QRFRQWUROFDVHEXWZRUVHWKDQLQWKHFDVHRIXQOLPLWHGUDPSVWRUDJHVSDFH1RWHWKDWDVWRUDJHVSDFH
RIYHKLVUHODWLYHO\ODUJHDQGVXFKDELJYDOXHZDVFKRVHQWRDOORZIRUDEHWWHUGHPRQVWUDWLRQRIWKH
LQWHJUDWHGFRQWUROVFHQDULR7KHIORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHDDUHVKRZQLQ)LJ
7KHGRWWHGFXUYHDSSHDULQJLQWKHTXHXHSORWFRUUHVSRQGVWR ÖZ 
7KH VLWXDWLRQ LV LGHQWLFDO WR WKH SUHYLRXV VFHQDULR XQWLO VKRUW EHIRUH W  K ZKHQ WKH RQUDPS
VWRUDJHVSDFHLVDERXWWREHH[FHHGHGDQGTXHXHPDQDJHPHQWLVDFWLYDWHG$VDFRQVHTXHQFHWKHFULWLFDO
GHQVLW\ DW WKH ERWWOHQHFN FDQQRW EH VXVWDLQHG DQ\PRUH LQ FRQWUDVW ZLWK WKH 3,$/,1($ FDVH +HQFH
FRQJHVWLRQLVIRUPHGWKHUHDIWHUOHDGLQJWRDFRUUHVSRQGLQJGURSLQWKHH[LWIORZ
0DLQVWUHDPWUDIILFIORZFRQWURO
)RUWKHDSSOLFDWLRQRI07)&)%WKHOLQNVIURP/WR/DUHFRQVLGHUHGHDFKDVDFOXVWHUHDFKZLWK
DQLQGHSHQGHQW96/DQGDQRWKHUFOXVWHUFRPSULVHVOLQNV//DQG/96/LVQRWDSSOLHGDWOLQN
//LQN/LVWKHDSSOLFDWLRQDUHDZKHUHWKH96/UDWHGHOLYHUHGE\WKHFRQWUROODZLVDSSOLHGDIWHU
DQ\ FRQVWUDLQWV DUH LPSRVHG 7KH 96/ UDWHV DW WKH RWKHU OLQNV FOXVWHUV IROORZ WKH UXOHV RXWOLQHG LQ
6HFWLRQ7KHPHDVXUHPHQWVDUH WDNHQDV VKRZQLQ)LJ7KHVHWSRLQWRI WKHSULPDU\FRQWUROOHU LV
RXWÖ U  YHKNPODQH7KHFRQWUROOHUJDLQVDUH , .  KYHKODQHIRUWKHVHFRQGDU\FRQWUROOHUDQG
, . c  NPKODQHDQG 3 . c  NPKODQHIRUWKHSULPDU\FRQWUROOHU&DUOVRQHWDO
7KHUHVXOWLQJ776LVYHKāKZKLFK LVDLPSURYHPHQWFRPSDUHG WR WKHQRFRQWUROFDVH
7KH IORZGHQVLW\ DQG UDPS TXHXH DW WKHERWWOHQHFNDUHD DQG WKH96/ UDWHV DUH VKRZQ LQ )LJ 7KH
VLWXDWLRQLVLGHQWLFDOWRWKHQRFRQWUROFDVHXQWLO W  KZKHQ96/LVILUVWDFWLYDWHGDWERWKFOXVWHUVRI

)LJ3,$/,1($IORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHD

)LJ3,$/,1($4IORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHD
)LJ07)&)%IORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHDDQGWKH96/UDWHV
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OLQNVVRDVWRGHFUHDVHWKHIORZDUULYLQJDWWKHERWWOHQHFNDQGLQFUHDVHWKHFULWLFDOGHQVLW\LQWKHERWWOHQHFN
PHUJHDUHD UHVSHFWLYHO\7KLVVKRUW96/DFWLRQ LVVXIILFLHQW WRDYRLG WKHRQVHWRIFRQJHVWLRQDQG WKXV
IXUWKHU96/DFWLRQ LV QRW QHHGHG IRU WKHQH[W PLQXWHV VLPLODUO\ WR WKH3,$/,1($FDVH$ VHFRQG
FRQWURO DFWLRQ LV VWDUWHG VKRUW EHIRUH W  K 7KH ERWWOHQHFN FRQJHVWLRQ LV DJDLQ DYRLGHG DQG WKH
RXWIORZLVPDLQWDLQHGFORVHWRFDSDFLW\E\PDLQWDLQLQJWKHERWWOHQHFNGHQVLW\FORVH WRLWVVHWSRLQW RXWÖU 
GDVKHG OLQH LQ WKHGHQVLW\SORW1RWH WKDW WKH UHVXOWLQJ LPSURYHPHQW LV VOLJKWO\ ORZHU WKDQ LQ WKH50
FDVH ZLWK XQOLPLWHG VWRUDJH WKLV LV EHFDXVH07)& UHVWULFWV WKHPDLQVWUHDP IORZ XSVWUHDP RI WKH RII
UDPS DQG KHQFH WKH RIIUDPS RXWIORZ LV UHGXFHG DFFRUGLQJO\ WKXV VRPH GHOD\V DUH LQFXUUHG IRU WKH
YHKLFOHVERXQGIRUWKHRIIUDPSZKLFKDUHDYRLGHGZLWK50
,QWHJUDWHGFRQWURO
)RUWKHDSSOLFDWLRQRI,QWHJUDWHG$02&RQO\OLQN/DQGWKHFOXVWHUFRPSULVLQJOLQNV//DQG
/DUHFRQWUROOHG([FHSW IRU WKH ORZHUERXQGQR IXUWKHUFRQVWUDLQWVDUHDSSOLHG WR WKH96/UDWH VHH
&DUOVRQHWDOD7KHRQUDPSTXHXHLVOLPLWHGWRYHK7KHUHVXOWLQJ776LVYHKāKZKLFK
LVDLPSURYHPHQWFRPSDUHGWRWKHQRFRQWUROFDVHDQGREYLRXVO\VXSHULRUWRWKHFRQVWUDLQHG50
FDVHDVZHOODVWRWKH07)&FDVHIRUUHDVRQVPHQWLRQHGHDUOLHU7KHIORZGHQVLW\DQGUDPSTXHXHDW
WKHERWWOHQHFNDUHDDQGWKH96/UDWHVDUHVKRZQLQ)LJ
8S WR DURXQG W  K WKHUH LV QR VLJQLILFDQW GLIIHUHQFH IURP WKH WZR 50 VFHQDULRV LQYHVWLJDWHG
SUHYLRXVO\$02&KDVDFOHDU³SUHIHUHQFH´IRU50RYHU07)&DJDLQIRUPHQWLRQHGUHDVRQVLQWKHILUVW
SHDN SHULRG ZKHUH RQO\ 50 LV DSSOLHG DQG LV VXIILFLHQW WR DYRLG WKH FRQJHVWLRQ ,Q WKH VHFRQG SHDN
SHULRG$02&VWDUWV DSSO\LQJERWK FRQWUROPHDVXUHVTXDVL VLPXOWDQHRXVO\96/HQWHUV LQRSHUDWLRQ DW
ERWKFOXVWHUVRIOLQNVUHDFKLQJYDOXHVFORVHWRWKHORZHUERXQGDW/$02&HIILFLHQWO\NHHSVWKHRQ
UDPSTXHXHZLWKLQWKHVWLSXODWHGOLPLW&RQJHVWLRQLVFRPSOHWHO\DYRLGHGLQERWKSHDNSHULRGV
:KHQ ,QWHJUDWHG)% LV XVHG WKH UHVXOWLQJ 776 LV  YHKāK ZKLFK LV D   LPSURYHPHQW
FRPSDUHG WR WKHQRFRQWUROFDVHDQGVOLJKWO\ ORZHU WKDQ LQ WKHFRUUHVSRQGLQJRSWLPDOFRQWUROFDVH7KH
ODWWHULVEHFDXVHWKHDFWLYDWLRQRI96/XSVWUHDPRIWKHDSSOLFDWLRQDUHDDIIHFWVIDYRUDEO\WKHSHUIRUPDQFH
RIWKHV\VWHPIRUWKLVVSHFLILFVFHQDULR7KHIORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHDDQGWKH
96/UDWHVDUHVKRZQLQ)LJ7KHFRQWUROOHUJDLQVDQGVHWSRLQWDUHWKHVDPHDVLQ6HFWLRQVDQG
7KHUHVXOWV LQ)LJDUHTXLWHVLPLODU WR WKHFRUUHVSRQGLQJRSWLPDOFRQWUROVFHQDULRRI)LJZLWK
WZR VOLJKW GLIIHUHQFHV)LUVW WKHRQUDPSTXHXH IRUPHGGXULQJ WKH VHFRQGSHDNSHULRG LQ WKH IHHGEDFN
FDVHLVPDLQWDLQHGIRUDORQJHUSHULRG7KLVLVEHFDXVHWKHVWUXFWXUHRIWKHFRQWUROVWUDWHJ\UHTXLUHVLQWKH
)LJ,QWHJUDWHG$02&IORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHDDQGWKH96/UDWHV
)LJ,QWHJUDWHG)%IORZGHQVLW\DQGUDPSTXHXHDWWKHERWWOHQHFNDUHDDQGWKH96/UDWHV
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SUHVHQWFDVHDIXOOGHDFWLYDWLRQRI07)&EHIRUHKDQGLQJFRQWURORYHUWR50DJDLQ6HFRQGWKHGDVKHG
OLQHLQWKHGHQVLW\SORWVKRZVWKHFRQWUROOHUVHWSRLQWZKLFKLVVZLWFKHGEHFDXVHRIWKHFRQVWDQW96/UDWH
DSSOLHGDWWKHDFFHOHUDWLRQDQGERWWOHQHFNDUHDVGXULQJ07)&RSHUDWLRQ,QWKH96/UDWHVSORWRI)LJ
LWLVYLVLEOHWKDWWKHFRQVWUDLQWVRIWKH96/UDWHDVRXWOLQHGLQ6HFWLRQDSSO\)XUWKHUPRUHWKH96/
UDWHVGRQRWUHDFKORZYDOXHVDVLQWKH,QWHJUDWHG$02&FDVHEHFDXVHRIWKHDFWLYDWLRQRI96/XSVWUHDP
RIWKHDSSOLFDWLRQDUHDIRUVDIHW\UHDVRQV6HFWLRQ
&RQFOXVLRQV
5DPS0HWHULQJDQG0DLQVWUHDP7UDIILF)ORZ&RQWUROYLD9DULDEOH6SHHG/LPLWVZHUHLQWHJUDWHGIRU
WKHHIILFLHQWFRQWURORIIUHHZD\WUDIILF$QH[LVWLQJFDVFDGHIHHGEDFN07)&FRQWUROOHUZDVH[WHQGHGE\
XVHRIDVSOLWUDQJHOLNHVFKHPHVRDVWRDOORZLQWHJUDWLRQZLWK50LQVXFKDZD\WKDW07)&HQWHUVLQ
RSHUDWLRQRQO\ZKHQWKHRQUDPSTXHXHLVDERXWWREHH[KDXVWHG7KHLQWHJUDWHGFRQWUROVWUDWHJ\UHPDLQV
VLPSOH \HW HIILFLHQW DV HYLGHQFHG E\ LWV HYDOXDWLRQ XVLQJ WKH0(7$1(7 VLPXODWRU DQG LWV FRPSDULVRQ
ZLWKQRQLQWHJUDWHGFRQWURODQGZLWKDQRSWLPDOFRQWURODSSURDFKIRUDK\SRWKHWLFDOIUHHZD\QHWZRUN
2QJRLQJ UHVHDUFK LV LQYHVWLJDWLQJ WKH LQWHJUDWLRQ RI 50 DQG 07)& DW WKH QHWZRUN OHYHO
FRRUGLQDWLRQ DV ZHOO DV WKH DSSOLFDWLRQ RI GLIIHUHQW VSOLWWLQJ SROLFLHV $ ILHOG WHVW RI WKH SURSRVHG
VWUDWHJ\ZLOOEHDWWHPSWHGLQWKHQHDUIXWXUH
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